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VEHICLE POOR 

The invention relates to a vehicle door 
comprising a door structure, consisting of an outer wall 
and of lower and lateral! walls and which is open 
towards the inside of the vehicle, an equipment support 
which can be fixed to th£ door structure and which 
bears already fixed equipment such as the window glass, 
the mechanisms for driving and guiding its movement, 
and the like. The equipment support essentially 
supports equipment which is decisive in terms of weight 
and/or which exerts and/or transmits forces. The 
vehicle door also comprises an interior lining. The 
equipment support is arranged between the outer wall of 
the door and the interior lining. 

A modular^type construction for vehicle doors, 
whereby the equipment support is produced in the shape 
of a flat plate with fixings and openings, is known 
(DE-A-195 09 262) . An interior trim lining may be fixed 
to the bearing plate, this| lining having a shape that 
corresponds to the desired style. 

The bearer plate and the trim lining are not 
stable enough to be handled as a module until they are 
assembled together. 

However, after thi'S pre-assembly , there is a 
risk that the trim lining: might become damaged during 
installation in the door and that it might be necessary 
to replace it , 

Such vehicle door's are also, for example, 
described in documents DE-Al-32 09 052 and 
DE-A1-323 17 640. 

According to these embodiments, the equipment 
support is also a continuous support plate made of 
sheet metal or glass-f ibre-reinf orced polyester resin. 
To improve rigidity, J the support plate has 
reinforcements, for example reinforcing ribs or, 
alternatively, reinforcing' tubes are formed in the 
equipment support or slipped into corresponding 
passages in the equipment support. On the side facing 
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towards the inside of tie vehicle, the equipment 
support plate has an interior covering, preferably a 
layer of foam covered withj fabric and/or flocked. The 
equipment support plate haq moulded-in cavities and/or 
hollow spaces in which thjs equipment and/or bits of 
equipment are arranged and 1 fixed to the support plate 
before the latter is screwed to the door structure. 

The object of the | invention is to improve a 
vehicle door with such a basic structure in such a way 
that the equipment support fulfils its function without 
the need for any additional' reinforcement, while at the 
same time optimizing the of the space available in 

the door structure and that the door, in its entirety, 
be produced at lower cost, j 

This object is Achieved according to the 
invention by a vehicle door which has the 
characteristics set out in Claim 1. 

The equipment support, comprising at least one 
region in the form of a double-shell box structure, 
resistant to warping, consisting of two continuous 
walls which are spaced apapt and parallel to the outer 
wall of the door, forms 'an element which is stable 
without the participation oJf an interior trim lining or 
other elements. 

Furthermore, with the outer surface of the box 
structure which faces towards the outer wall of the 
door, extending a limited distance away from and 
parallel to the line of movement of the window glass 
which can be dropped down] into the space between the 
outer wall of the door and the said surface of the box 
structure, the use of the restricted space in the door 
structure is optimized. It' must be emphasized that, on 
all modern motor cars, the ; door side windows which can 
move are curved, at least cylindrically , in order to 
reduce the resistance to , the air. The said line of 
movement is therefore usually curved. The described 
shape of the surface of tjie equipment support, facing 
towards the window pit or the outer skin of the door 
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uses the said marginal condition to reinforce the 
surface without additional elements . 

Openings may also i be provided in the box 
structure for installing equipment such as loudspeakers 
or the like. Advantageously:, all of these openings are 
made on that face of the equipment support which faces 
towards the inside of the'! vehicle, and they do not 
affect its inherent rigidity. 

That surface of the region of the equipment 
support in the form of a box structure and facing 
towards the outer skin of the door bounds the so-called 
wet zone, which essentially: consists of the window pit. 
Equipment (for example: ''the window lifter drive 
mechanism, the guide rails) generally has to be 
installed from this side. .'Appropriate fastening means 
may be provided on this' outer side of the box 
structure. In each case, the number and size of the 
openings needed in the surface of the outer wall must 
be minimized. Thus, the ■ closed wall of the box 
structure region constitutes a durable barrier against 
the ingress of dirt and moisture from the wet zone 
towards the inside of the box structure and inside of 
the vehicle r 

The wall which faces towards the inside of the 
vehicle may be designed .directly according to the 
stylistic ideas of the day, without having to account 
for the technical requirements for the mounting of 
equipment. Thus, using the ' equipment support according 
to the invention, the technical functions and the 
various decorative functions are entirely separate from 
one another, this being an ienormous advantage as far as 
the freedom it gives in the design of the interior side 
of the door is concerned. 

Depending on the manufacturing options , it is 
possible to produce the region of the equipment support 
that is in the form of a, box structure in several 
parts, for example in two parts, each part forming one 
wall, or as a single element, for example produced by 
blow-moulding or pressing from a part-finished plastic 



'2. MAR. 2000 18=42 



;0BAIN RECHERCHE 0148346696 



NQ864 P. 6/12 



product. The use of blow-moulding manufacturing 
techniques in the production of very complex shapes 
such as fuel tanks made out of cured plastic is known. 

For multipart embodiments the two shell or 
5 dish-shaped parts of the equipment support are 
preferably fixed together along the entire periphery of 
the two shells or, if one of the shells is smaller than 
the other, along the entire periphery of the smaller of 
the shells, for example by bonding or welding. Thus, 

10 the box structure of the equipment support acquires 
particularly high rigidity and resistance to warping. 

One embodiment of the invention will be 
described hereinafter in greater detail with the aid of 
the figures, which depict: 

15 - Figure 1: an exploded view of a vehicle door 

according to the invention, 

Figure 2: a diagrammatic sectioned view of the 
box structure region of the equipment support, on the 
line II-II of Figure 1, 

20 The door according to the invention comprises a 

conventional metal construction with a lower door 
structure 1 forming a well and a surround for a window 
2, the surround being fixed to the door structure. The 
door structure has an outer wall 3, a lower wall 4 and 

25 lateral walls 5 and 6. The lower wall 4 and the lateral 
walls 5 and 6 may consist of separate rigid frame 
elements made of rectangular section pieces but may 
preferably also consist of pressed sheet metal. They 
comprise fixing flanges 7 and form a broad opening in 

30 which the equipment support is placed and screwed to 
the fixing flanges 7. 

The equipment support depicted here in several 
parts, comprises a shaped piece 8, essentially in the 
shape of a shell and a shaped piece 12, also 

35 essentially in the form of a shell. The surface 
dimensions of the two shaped pieces 8 and 12 with 
shell-shaped regions and their geometrical 
configuration at the edges of their shell are tailored 
to suit each other, so that the shaped piece 12 can be 
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fixed to the shaped piece 8 forming a box structure 
section with a closed edge right around the periphery 
of the said box structure. In the case of thermoplastic 
or metallic materials, the two shaped pieces are 
5 preferably fixed together along their edge by welding. 

It may already be noted that the shaped piece 8 
comprises two open hollows 9 r 22 m the plane of 
separation of the two-part equipment support, at least 
one of the hollows forming part of the box structure 

10 that is to be formed. The hollows consist of the 
bottoms of dished regions and of lateral walls. The 
latter run transversely to the plane of separation of 
the equipment support. They essentially determine its 
volume and thus play an important part in its 

15 mechanical strength. 

The shape of the box structure in the region of 
the largest hollow 9 will be discussed again in greater 
detail later with reference to Figure 2. 

It must be noted that the shaped piece 8 may 

20 also have just one hollow. In this particular instance, 
the recessed areas between the two hollows 9 and 22 can 
be used as a space in which to mount certain equipment 
items in the wet zone, but is not required in all 
scenarios . 

25 In the scenario depicted, the shaped piece 12 

facing towards the inside of the vehicle does not 
extend over the entire surface of the shaped piece 8, 
but covers only about two thirds of its surface. This 
is, however, entirely sufficient in this scenario 

30 because all of the equipment items which exert 
mechanical forces on the shaped piece 8 are placed in 
this region of the shaped piece 8 which is covered by 
the shaped piece 12 and thus perfectly mechanically 
stable. The connection with the shaped piece 12 gives 

35 this region of the equipment support particularly good 
rigidity, this system forming a stable box structure. 



and dimensioned from other points of view. Firstly, it 
is necessary, in this instance, to take account of the 



The shaped piece 12 may, in theory, be designed 
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fact that the shaped piece 12 has to improve the 
rigidity of the shaped piece 3. At the same time, it is 
also necessary to take account of the fact that rather 
high tensile forces are transmitted to the shaped piece 
5 12 when the door handle 14 is actuated, and this has to 
be taken into consideration when dimensioning and 
designing the shaped piece 12. 

The two shaped pieces 3 and 12 may naturally be 
manufactured from any material whatsoever, as long as 

10 it has the necessary strength and resistance to 
deformation. In particular, they may be manufactured of 
pressed sheet metal or of an appropriate polymer, or, 
in particular, may also be made of glass-fibre- 
reinforced plastic, moulding being performed according 

15 to the known and customary methods. 

The equipment items may be placed and arranged 
in and fixed to the shaped piece 8 in the known and 
customary way, and this is not depicted in the example 
described here. Essentially, the slideways for guiding 

20 the moving window glass in a vertical direction, the 
window glass itself, and the window lifter mechanism, 
are fixed to this shaped piece 8. This equipment is 
mounted on the shaped piece 8 during a separate 
assembly stage. The shaped piece 12 may already be 

25 fixed to the shaped piece 8 prior to the mounting of 
the equipment, but it is also possible for the two 
shaped pieces to be connected after the equipment has 
been mounted. 

The door module prepared in this way, 

30 consisting of the equipment support, the window glass 
and all the equipment, is placed in the door structure 
at the time of final assembly of the vehicle or of the 
vehicle door, and is screwed to the fixing flanges 7. 

A sealing barrier may be formed between the wet 

35 zone and the interior space of the vehicle by a seal 
fitted between the fixing flanges 7 and the periphery 
of the equipment support fixed thereto. The seal may, 
for example, be made of an extrudable sealing foam. 
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The shaped piece S and the shaped piece 12 are 



fitted with push-fit or clip-fastening elements not 
depicted in detail here, which allow other elements to 
toe attached quickly and simply to the interior face of 
5 the door. Thus, for example, a door handle component 14 
may be placed in a corresponding recess 15, a 
loudspeaker 16 may be placed in an appropriate opening 
17 , and a cover grille 18 for the loudspeaker 16 may be 
placed in a corresponding hollow 19. A shaped piece 20, 

10 which consists of an appropriate foara material and is, 
for example, equipped with an arm rest surface 21, is 
arranged in the corresponding hollow 22 of the 
equipment support and affords impact protection. 
Finally, a shaped piece 24 is also arranged on the 

15 equipment support or on the fastening flange 7 of the 
door box structure and constitutes the window rest, and 
a shaped piece 2 6 is arranged near the bottom of the 
door to form a home for maps, a shaped piece 28 in the 
form of a moulding being inserted between these two 

20 shaped parts and constituting a lateral closure in the 
form of a frame element. Additional coatings of the 
shaped piece 12 are not needed, and those surfaces of 
the shaped piece 12 which are not covered by the 
aforementioned pieces are designed directly to be 

25 decorative surfaces. 



Figure 1 that is Figure 2 shows that the window drops 
down inside the door structure along a curved line of 
movement F. This lies in the wet zone of the vehicle 

30 door. That wall of the equipment support which faces 
towards the outside of the door represents the closed 
end wall of the hollow 9 of the shaped part 8 . The 
closed end of the hollow is parallel and as close as 
possible to the line of movement F and because its 

35 surface is curved is inherently very strong. Together 
with the side walls of the hollow 9, this thus 
constitutes a stable half box structure which may be 
closed by the shaped part 12. It will be understood 
that the size of the equipment support in proportion to 



The view in section on the line .11-11 of 
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the interior door spa.ce allows the maximum use to be 
made of this space. 

The sectioned view also depicts a loudspeaker 
16 and the grille IS which covers it, both fixed in the 
5 shaped part 12. The closed end of the hollow in the 
shaped part B also constitutes a reliable barrier 
against the ingress of dirt and moisture from the wet 
zone of the door. It is possible to avoid producing an 
additional seal in the sensitive areas such as the 
10 sites of loudspeakers. 

The curvature of the closed end of the hollow 
also has the advantage of comprising the guide rails 
for the drop glass, these being closely fixed, that is 
to say in direct contact with the closed end of the 
15 hollow. These rails can therefore be fixed to the 
equipment support without spacing pieces or other 
elements, at a lower cost and with the best possible 
support , 

When the equipment support is made as a single 
20 piece, the use of the space may be further enhanced 
because the separating or fixing flange of the two 
parts 8 and 12 visible in Figure 2 can be omitted or 
replaced by projecting fixing means of limited extent. 

The hollow 22 intended for the insertion of the 
25 shaped piece 20 which affords impact protection is as 
deep as the hollow 9. It is thus possible to fix a 
particularly thick impact absorber, which increases the 
passive safety of the vehicle door. It is possible to 
dispense with a separate trim lining if the shaped part 
30 20 is equipped with a decorative material. In this 
case, the equipment support is not made as two shells 
in this region. 
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CLAIMS 



1. 



Vehicle door comprising: 

a door structure consisting of an outer wall 



5 (3) and of a lower wall (4) and lateral walls (5, 6) 
and which is open towards the inside of the vehicle, 

an equipment support which can be fixed to the 
door structure, comprising already mounted equipment 
such as the window glass, the window lifter mechanism, 
10 the window lifter motor and the like, and which 
essentially supports equipment which is decisive in 
terms of weight and/or which exerts and/or transmits 
forces, 



15 characterised in that the equipment support comprises 
at least one region in the form of a double-shell box 
structure, resistant to warping, with two continuous 
walls which are spaced apart and parallel to the outer 
wall of the door, and in that the outer surface of the 

20 box structure facing towards the outer door wall (3) is 
parallel and close to a line (F) along which the 
window, which can be dropped down into the space 
between the outer wall (3) of the door and the said 
surface of the box structure moves, and in that the 

25 inner surface of the box structure facing towards the 
inside of the vehicle is equipped with attachment means 
for mounting the equipment destined for the inside of 
the vehicle, such as the door handle, loudspeakers or 
the like. 

30 2. Vehicle door according to Claim 1, 

characterized in that the line of movement (F) and the 
surface of the box structure parallel to it are curved. 

3. Vehicle door according to Claims 1 or 2, 
characterized in that the equipment support is made up 

35 of two shaped parts (8, 12). 

4. Vehicle door according to Claim 3, 
characterized in that the shaped parts (8, 12) have 
rather similar dimensions and are fixed firmly together 
around their entire periphery. 



an interior trim lining, 
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5. Vehicle door according to Claim 3, 
characterized in that one of the two shaped parts (12) 
has smaller dimensions than the other shaped part (8) . 

6. Vehicle door according to Claim 1 or 2, 
5 characterized in that the equipment support is made as 

a single piece and in that the region in the form of a 
box structure has openings or recesses for installing 
equipment . 

7. Vehicle door according to Claim 6, 
10 characterized in that the openings or recesses are 

provided only on that side of the box structure-shaped 
region that faces towards the inside of the vehicle. 

8 . Vehicle door according to one of the preceding 
claims, characterized in that a body of foam (20) is 

15 placed in a hollow {22} of the equipment support in 
order to afford side impact protection. 

9. Vehicle door according to Claim 1, 
characterized in that the wall of the equipment support 
which faces towards the inside of the vehicle is 

20 designed according to stylistic ideas of the day- 
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VEHICLE DOOR 
ABSTRACT 



The invention rebates to a vehicle door 
comprising a door structure, an equipment support 
associated with pre-mounte ! d equipment, which can be 
fixed to the said structure, and an interior trim 
lining. j 

According to the j invention, the equipment 
support comprises at least ;one region in the form of a 



double-shell box structure, 



the outer surface of which 



is parallel and close to the line (F) along which the 
window glass moves and the. inner surface of which is 
equipped with attachment means for mounting equipment 
destined for the inside of the vehicle. 



Figure 1 
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cn erkenne meme Pflicht zur Offenbaru-g jegiicher 
~ ; ormationen an die zur Prufung der PateTahigkeit in 
Enklang mit Titel 37. Code of Federal Regular ons § 1 56 
g sind 



I acknowledge the duty to disclose information which is 
material to patentability as defined in Title 37, Code of 
Federal Regulations, § 1 56 
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German Language Declaration 



Ich beanspru 
Title 35. US- 
aufgefuhrte- 
ErfinderurK ■„ 
Anmeldunc; 
Vereinigten 
nachstehenc 
fur Patente c 
Anmeldung; 
Anmeldung. \ 



:ne hiermit auslandische Pnorilatsvorteile gemaB 
rode § 119(a)-(d). bzw § 365(b) aller unter 
Auslandsanmeldungen fur Patente Oder 
zen oder § 365(a) aller PCT internationale- 
- welche wenigstens em Land ausser den 
Btaaten von Amerika benennen. und habe 
:jrch ankreuzen samtltche Auslandsanmeldunger 
in Erfinderurkunden oder PCT internationaie 
n angegeben. deren Anmeldetag dem der 
' ,velche Prioritat beansprunht wird. vorangeht 



I hereby claim foreign priority under Title 35. United States Code, 
§ 1 19(a)-(d) or § 365(b) of any foreign application(s) for patent or 
inventors certificate, or § 365(a) of any PCT International 
application which cesignated at least one country other than the 
United States. Iistec Delow and have also identified below, by 
checking the box. any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 



197 38 853.1 GERMANY 



05 September 1997 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr de r Anmetdung) 



lefiBeansp'^che hiermit Prioritatsvorteile unter Title 35. US- 
(Sgde, § 119(e) aller US-Hilfsanmeldungen wie unten 
aufgezahlt. 



I hereby claim the oenefit under Title 35. United States Code, 
§ 119(e) of any United States provisional application(s) listed 
below 



Idg'beanspr.r-e hiermit die mir unter Tide 35 US-Code § 120 
zEpehender. ,'^eile aller unten aufgefuhrten US-Patentanmeldunge- 
b2w. § 365(c: a.ler PCT mternationalen Anmelaungen welche ce 
vferfeinigten S'.aaten von Amerika benennen und erkenne. insotef 
d|j Geger-s- = nd eines jeden fruheren Anspruchs diese r 
Patentanme c-'g nicht in einer US-Patentan neldung bzw PC~ 
internationaie" -nmeidung in in einer gemaB dem ersten Absatz vc 
Title 35. US-":3e § 112 vorgeschriebenen Art und Weise ofienDa- 
wurde. meire =- .cht zur Offenbarung [eglicner Informationen an c e 
zur Prufung ;e' Patentfahigkeit in Einklang mil Title 37 Cooe 
Federal Rec^a:ons § 1 56 von Belang sina und die im Zeitrao~ 
zwischen a?"" -^meldetag der fruheren Patentanmeldung und ce~" 
nationalen oca- m Rahmen des Vertrags uoer die Zusammenarce " 
auf dem Gee e: aes Patentwesen (PCT) gult.gen international- 
Anmeldetags ce-onnt geworden sind 



I hereby claim the oenefit under Title 35. United States Code, § 120 
of any United States application(s), or § 365(c) of any PCT 
International application designating the United States, listed below 
and, insofar as the sublet matter of each of the claims of this 
application is nor disclosed in the prior United States or PCT 
International app:. cation :n the manner provided by the first 
paragraph of Title 35 United States Code, § 112. I acknowledge the 
duty to disclose irrormation which is material to patentability as 
defined in Title 37 Code of Federal Regulations, § 1.56 which 
became available between the filing date of the prior application and 
the national or PCT International filing date of this application 



PCT/FR98/01889 



0 !_ S eptember 1998 

(Filing Date)" " 



Ich erklare r e-^it daB alle in der vornegenden Erklarung von r- - 
gemachte^ --gaben nach bestem Wissen und Gewissen ce- 
Wahrheit e^se'ecnen. und ferner daB icn diese eidesstattlic<~e 
Erklarung in .- e-ntnis dessen ablege. daB w.ssentlich und vorsatz'.c 
falsche Angace^ oaer dergleichen gemaB § 1001 Title 18 des US- 
Code strafca' s und mit Geldstrafe una/oder Gefangnis best r a~ 
werden kdnre- jnd daB derartige wissentlich und vorsatzlich falscre 
Angaben c e ^achtswirksamkeit der vornegenden Patentanmeldunc 
oder eines aJz'jnd deren erteilten Patentes gefahrden konnen 



I hereby declare tnat all statements maae herein of my own 
knowledge are true and that all statements made on information 
and belief are beueved to be true: and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon 
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German Language Declaration 



VERTRETUNGSVOLLMACHT Als benannter Erfinder b 
ich hiermit den (die) nachstehend aufgefuhrten Patentanwalt 
(Patentanwalte) und/oder Vertreter mit der Verfolgung der 
vorliegenden Patentanmeldung sowie mit der Abwicklung aller 
damit verbundenen Angelegenheiten vor dem US-Patent- und 
Markenamt (Name(n) und Registrationsnummer(n) aufhsten) 



POWER OF ATTORNEY. As a named inventor, I hereby 
appoint the following attorney(s) and/or agent(s) to prosecute 
this application and transact all business in the Patent and 
Trademark Office connected therewith: (list name and 
registration number) 



Norman F. Obion, Reg. Naj24 ! 618: Marvin J. Spivak, Reg. Ng__2_Laia_.C. Irvin McClelland, Reg. No_21_J24^ Gregory J. Maier, Reg No 
2&£99.-rArthur I. Neustadt,~Reg. Nq,.?4,R54; Richard D. Kelly, Reg. No_ZLZ57; James D Hamilton, Reg. N o. 28,421 ; Eckhard H Kuesters. 
Reg. No. 2STS?©t-R©bert T. Pous, Reg. No. 29,099 : Charles L. Gholz, Reg. N o 26,39 5; William E. Beaumont, Reg. No. 30,996; Jean-Paul 
Lavalleye, Reg No. 31.453: Stephen G. Baxter, Reg. NO.J32J384; Richard L. Treanor, Reg. No 36,379; Steven P. Weihrouch. Reg. No 
32r&2-9^-John T. Goolkasian, Reg. No. 2j3J42_. Richard L. Chinn, Reg. No.34.,3n^ Steven E. Lipman, Reg. No 3£LQJU-; Carl E Schlier, Reg 
Np.^42a_James J. Kulbaski, Reg. No_34 T 64& r Richard A. Neifeld. Reg. fclo-35,2.99; J. Derek Mason, Reg. No. -35 T 2 - 7-&; Surinder Sachar, 
| Reg. No. 34^23>Christina M. Gadiano, Reg. No . 37,62 §; Jeffrey B. Mclntyre, Reg. No , 36,8§ Z^ William T. Enos, Reg No._3.342g; Michael E 
_^WlcCabe, Jr., Reg. U&^SZASS.; Bradley D. Lytle, Reg. No. 40^07j3^jarid Michael R. Casey, Reg N o. 40^ 294^ with full powers of substitution and 
revocation. 



Postanschnft 



Send Correspondence to. 

pivak , McClelland. J 

^OUBIfcLELQQB. 
1 7 55 JEFFERSO N_DAVlSJdiGHj/VAY 
ARLINGTON, VIRGINIA 22202 USA 



Telefonische Auskunfte' 
(Name und Telefonnummer) 



Direct Telephone calls to: (name and telephone number) 
(703)413-3000 



Vor- und Zuname des einzigen oder ersten Erfinders 


Full name of sole or first inventor 
Alwin TIMMERMANN 


Unterschnft des Erfinders Datum 


Investor's signature ^ Date 
■/A-f l " ^ ^^u^e . Sj /5 )C0 


Wohnsitz 


Residence Gei lenkircher Strasae^ 1 , 
D - 5 0 9 3 3 .Kola, GERMANY f)£- : A 


Staatsangehorigkeit 


Citizenship " / 
GERMANY 


Postanschnft 


Post Office Address 

same as above 






Vor- und Zuname des zweiten Miterfmders (falls zutreffend) 


Full name of second joint inventor, if any 


Unterschnft des zweiten Erfinders Datum 


Second inventor's signature Date 


Wohnsitz 


Residence 


Staatsangehorigkeit 


Citizenship 


Postanschrift 


Post Office Address 
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